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(57)Abstract 

PURPOSE: To form a high-breakdown strength MISFET by a 
method wherein a low-concentration-impurity diffusion process and 
a selective oxidation process are performed simultaneously, and a 
field oxide film formed only in a drain part and a low-concentration- 
impurity region are formed in a self-aligned manner. 
CONSTITUTION: An oxide film 21 is formed on the surface of a P- 
type substrate 1; a nitride film 5 is deposited on it; a resist mask 33 
is formed; an etching operation is performed; a nitride-film mask 51 
is formed. P ions are implanted into a part, to be used as a low- 
concentration-impurity region, from an opening part which is formed 
of the resist mask 33 and the nitride-film mask 51. Consequently, 
the nitride film and the implantation of the P ions are performed in a 
serf-aligned manner. Then, a diffused region 61 and a selective oxide 
film 24 are formed by an oxidation and diffusion process. A resist 
mask 35 is formed; after that, the oxide film 24 in a source-drain 
electrode part is removed by an etching operation; a field oxide film 
22 is left. Then, the oxide film 21 on the P-type substrate 1 is 
removed; after that a gate oxide film 23 is formed; an Si layer is 
deposited on it; a gate electrode 7 is formed; after that, an N++ 
region 63 and source-drain electrodes 91, 92 are formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which carries out an ion implantation to the field which sandwiches the nitride mask which 
formed the front face of the semi-conductor layer of the first electric conduction form a wrap process and on the 
oxide film with the oxide film, The oxidation diffusion process which makes the field by which the thick oxide film 
was grown up and the ion implantation was carried out on the oxide film of the part which is not covered with a 
nitride mask the low high-impurity-concentration field of the second electric conduction form, Remove said thick 
oxide film on the low high-impurity-concentration field by the side of [ one ] a nitride mask, and the source 
electrode contact section is formed. The process which leaves the part near the nitride mask of said thick oxide film 
on the low high-impurity-concentration field by the side of another side of a nitride mask, considers as field oxide, 
removes a far part, and forms the drain electrode contact section, The manufacture approach of the MIS mold field- 
effect transistor characterized by including the process which removes a nitride mask and forms a gate electrode 
through gate oxide after it 

[Claim 2] The front face of the semi-conductor layer of the first electric conduction form one by one with the first 
oxide Film, a nitride, and the second oxide film A wrap process, The process which carries out an ion implantation to 
two fields of a semi-conductor layer alternatively through the three film, The process which removes alternatively 
the nitride on the part near another side of the field where the ion implantation of one side was carried out with the 
second oxide film on it. The oxidation diffusion process which makes the field by which field oxide was grown up and 
the ion implantation was carried out on the first oxide film exposed by removal of a nitride the low high-impurity- 
concentration field of the second electric conduction form, The manufacture approach of the MIS mold field-effect 
transistor characterized by including the process which forms a gate electrode through gate oxide on the part which 
removed the nitride with the second oxide film for a start [ of the upper and lower sides ], and was pinched by both 
the low high-impurity-concentration field. 

[Claim 3] The manufacture approach of the MIS mold field-effect transistor according to claim 2 which forms the 
part which divides two fields of the mask for carrying out an ion implantation alternatively with polycrystalline silicon. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is the MIS mold (Metal Insulator Semiconductor) field-effect transistor which 
made the channel side of a drain field low high impurity concentration for the raise in pressure-proofing, (it omits 
Following MISFET) It is related with the manufacture approach. 
[0002] 

[Description of the Prior Art] Current [ MISFET ] is used for many electronic circuitries. And for the raise in 
pressure-proofing of MISFET, a low high-impurity-concentration diffusion field is built to the channel side of a drain 
field, and the approach of easing the electric field of the drain section by field oxide is taken. Drawing 2 (a) - (e) The 
production process of the high proof pressure MISFET of the conventional field offset mold is shown. First, after 
forming the oxide film 21 with a thickness of 30nm in the front face of the P type silicon substrate 1, the donor ion 
4 is injected into the part in which a source drain electrode is prepared using the mask 31 of the resist film which 
has an aperture [ drawing 2 (a)]. Next, a mask 31 is exfoliated and the donor ion 4 is injected into the part which 
forms field oxide using the mask 51 of the nitride which has an aperture, and the mask 32 of the resist Film [ drawing 
2 (b)]. The resist film 32 is exfoliated after this and it is N by 1 100 degrees C and heating for 20 minutes. - Fields 61 
and 62 are formed and the selective oxidation film 22 as field oxide is formed according to an oxidation process 
[ drawing 2 (c)]. Therefore, the N type low high-impurity-concentration field 61 is formed in [ the selective oxidation 
film 22 ] self align. Subsequently, polycrystalline silicon is deposited through gate oxide 23. and in order to carry out 
patterning etching, and to form the gate electrode 7 and to lower the contact resistance of a source drain electrode, 
the N++ field 63 is formed by high concentration impurity diffusion [ drawing 2 (d)]. And after covering with an 
interlayer insulation film 8 and breaking a contact hole, the metal electrode 9 used as the source and a drain 
electrode is formed [ drawing 2 (e)]. In addition, N - A field 62 is useful to electric-field relaxation of the high 
concentration impurity diffusion field 63. 

[0003] Thus, to MISFET which gate oxide thin-film-ized, by taking low high-impurity-concentration drain structure 
and field offset structure, electric-field relaxation of the drain section was performed and drain pressure-proofing 
has improved. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the manufacture approach of 
the above conventional high proof pressures MISFET. That is, in order to form the low concentration impurity 
diffusion field 61 in self align with the nitride 51 used as the mask for selective oxidation film 22 formation, to a drain 
junction periphery, electric-field relaxation becomes homogeneity. However, N - A field 61 has the fault that on 
resistance increases, in order that it may be formed also in the source section and resistance of the part may 
occupy 10% or more of the on resistance of a component. 

[0005] On the other hand, although it is also possible to set without forming in the source section by forming a low 
concentration impurity diffusion field before a selective oxidation film formation process, and to reduce on 
resistance, electric-field relaxation of the drain section becomes uneven, and a result to which the dependability of 
a component is reduced is brought. The purpose of this invention is to offer the manufacture approach of MISFET 
which does not increase source resistance while it establishes a low high-impurity-concentration field in the bottom 
of the field oxide of the drain section and performs uniform electric-field relaxation except for an above-mentioned 
fault 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture approach of 
MISFET of this invention The process which carries out an ion implantation to the field which sandwiches the nitride 
mask which formed the front face of the semi-conductor layer of the first electric conduction form a wrap process 
and on the oxide film with the oxide film, The oxidation diffusion process which makes the field by which the thick 
oxide film was grown up and the ion implantation was carried out on the oxide film of the part which is not covered 
with a nitride mask the low high-impurity-concentration field of the second electric conduction form, Remove said 
thick oxide film on the low high-impurity-concentration field by the side of [ one ] a nitride mask, and the source 
electrode contact section is formed. The process which leaves the part near the nitride mask of said thick oxide film 
on the low high-impurity-concentration field by the side of another side of a nitride mask, considers as field oxide, 
removes a far part, and forms the drain electrode contact section, A nitride mask shall be removed and the process 
which forms a gate electrode through gate oxide after it shall be included. The front face of the semi-conductor 
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layer of the first electric conduction form one by one with the first oxide film, a nitride, and the second oxide film Or 
a wrap process. The process which carries out an ion implantation to two fields of a semi-conductor layer 
alternatively through the three film, The process which removes alternatively the nitride on the part near another 
side of the field where the ion implantation of one side was carried out with the second oxide film on it. The 
oxidation diffusion process which makes the field by which field oxide was grown up and the ion implantation was 
carried out on the first oxide film exposed by removal of a nitride the low high-impurity-concentration field of the 
second electric conduction form. The process which forms a gate electrode through gate oxide on the part which 
removed the nitride with the second oxide film for a start [ of the upper and lower sides ], and was pinched by both 
the low high-impurity-concentration field shall be included. And it is effective to form the part which divides two 
fields of the mask for carrying out an ion implantation alternatively with polycrystalline silicon. 
[0007] 

[Function] After performing an ion implantation to two fields for low high-impurity-concentration field formation by 
using a nitride pattern as a mask. By forming a respectively thick oxide film on each field, removing all the thick 
oxide films on the other hand, breaking the source electrode contact surface, leaving field oxide on the other hand, 
and breaking the drain electrode contact surface Field oxide can be formed in the field which does not have a nitride 
after forming a low high-impurity-concentration field in self align with a nitride only at the drain section. 
[0008] Or after performing the ion implantation which forms a low high-impurity-concentration field alternatively 
through the oxide film which sandwiches a nitride, by removing a part of nitride on one ion-implantation field, and 
forming field oxide in the part, field oxide is not formed in the source section, but field oxide is formed in the one 
side of the field which poured in ion in self align in the drain section. Since there is no field oxide in the source 
section in any case, there is no increase of the source resistance by the low high-impurity-concentration field 
under it 
[0009] 

[Example] Drawing which gave the same sign to drawing 2 and a common part hereafter is quoted, and the example 
of this invention is described, drawing 1 (a) - (i) one shown example — the front face of p form substrate 1 — 
thickness 30nm an oxide film 21 — forming — further — a it top — 100nm in thickness a nitride 5 — depositing — 
the resist mask 33 — preparing — [ drawing 1 R> 1 (a)] and [ drawing 1 (b)] which etches and forms the nitride 
mask 51. Subsequently, they are acceleration voltage 50keV, and dose 1.0x1013 atom / cm2 to the part which builds 
a low high-impurity-concentration field from opening formed with the resist mask 34 and the nitride mask 51. **** 
(P) Ion 4 is poured in [ drawing 1 (c)]. Therefore, impregnation of a nitride 51 and the P ion 4 is performed in self 
align, next, an oxidation diffusion process — a junction depth of 1.0 micrometers from the impregnation field of the 
P ion 4, surface high-impurity-concentration 2x1017 atom / cm3 N- 600nm in the diffusion field 61 and thickness 
[ Drawing 1 (d)] which forms the selective oxidation film 24. Then, the resist mask 35 is formed on the selective 
oxidation film 24, [ drawing 1 (e)] and etching remove the oxide film 24 of the source drain polar zone, and it leaves 
field oxide 22. Next, the resist mask 35, the nitride mask 51, and N - P inserted between fields 61 - The oxide film 
21 on the exposure of a layer 1 is removed [ drawing 1 (g)]. Then, exposed N - The N++ field 63 for forming gate 
oxide 23 with a thickness of 25nm on the field of a field 61, depositing and carrying out patterning of the 
polycrystalline silicon (Si) layer, and forming the gate electrode 7 [ drawing 1 (h)] and on it and lowering contact 
resistance with an electrode is formed [ drawing 1 (i)]. Furthermore, after covering with an interlayer insulation film 8 
and breaking a contact hole, the high proof pressure M1SFET is done by forming the source electrode 91 and the 
drain electrode 92 with an aluminum-Si alloy etc. [ drawing 1 

[0010] Drawing 3 (a) - (h) In the shown another example 100nm in thickness after forming the oxide film 21 with a 
thickness of 30nm on the P type silicon substrate 1 A nitride 5 is deposited. Furthermore the front face of the 
nitride 5 is oxidized, the oxide film 25 with a thickness of 10nm is formed, and the resist mask 36 is formed on it 
after depositing the polycrystal Si layer 10 with a thickness of 50nm on it [ drawing 3 (a)]. And it etches using this 
mask and the polycrystal Si mask 1 1 is formed [ drawing 3 (b)]. At this time, terminal point detection of etching with 
the oxide film 25 on a nitride 5 is possible. Acceleration voltage 50keV and the P ion 4 of a dose 1.0x1013 are 
injected into the part which builds a low high-impurity-concentration field from opening formed with the polycrystal 
Si mask 1 1 and the resist mask 34 next [ drawing 3 (c)]. The resist mask 37 which carries out opening to the part 
which forms field oxide after it and on it is formed [ drawing 3 (d)]. And an oxide film 25 and a nitride 5 are etched 
using the resist mask 37 and the polycrystal Si mask 11, and the resist film 37 is removed [ drawing 3 (e)]. 
subsequently, an oxidation diffusion process — a junction depth of 1.0 micrometers from the impregnation field of 
the P ion 4. surface high-impurity-concentration 2x1017 atom / cm3 N- 600nm in the diffusion field 61 and 
thickness [ Drawing 3 (f)] which removes the polycrystal Si mask 11, an oxide film 25, a nitride 5, and an oxide film 
21, and forms gate oxide 23 with a thickness of 25nm after forming the selective oxidation film 22. Then, patterning 
of the polycrystal Si layer is deposited and carried out and the gate electrode 7 is formed [ drawing 3 (g)]. It is 
drawing 1 (i) to the last. And G) The N++ field 63 for lowering contact resistance with an electrode is similarly 
formed with having been shown, and after covering with an interlayer insulation film 8 and breaking a contact hole, 
the source electrode 91 and the drain electrode 92 are formed [ drawing 3 (h)]. 

[001 i] Although each above-mentioned example described high proof-pressure N channel MISFET, it can be 
similarly carried out in high proof-pressure P channel MISFET. Moreover, the usual low proof pressure MISFET or 
the low proof pressure MISFET made detailed can be formed in the same semi-conductor substrate other than the 
high proof pressure MISFET shown in the example at coincidence. 
[0012] 
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[Effect of the Invention] According to this invention, as stated above, by performing a low concentration impurity 
diffusion process to a selective oxidation process and coincidence, and forming the field oxide and the low high- 
impurity-concentration field which are established only in the drain section in self align, channel length was not 
influenced by alignment, but source resistance was low, the high proof pressure MISFET which has a low high- 
impurity-concentration field in the channel side of only the drain section was obtained, and contraction of the chip 
size of the high proof pressure MISFET and the improvement in dependability of him were attained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is (a) about the production process of the high proof pressure MISFET of one example of this 
invention. Or G) Sectional view shown in order 

[Drawing 2] It is (a) about the production process of the conventional high proof pressure MISFET. Or (e) Sectional 
view shown in order 

[Drawing 3] It is (a) about the production process of the high proof pressure MISFET of another example of this 
invention. Or (h) Sectional view shown in order 
[Description of Notations] 

I P Type Silicon Substrate 

21 Oxide Film 

22 Field Oxide 

23 Gate Oxide 

24 Selective Oxidation Film 

25 Oxide Film 

33 Resist Mask 

34 Resist Mask 

35 Resist Mask 

36 Resist Mask 

37 Resist Mask 

4 P Ion 

5 Nitride 

51 Nitride Mask 
61 N - Field 
63 N++ Field 
7 Gate Electrode 

91 Source Electrode 

92 Drain Electrode 

10 Polycrystalline Silicon Layer 

II Polycrystalline Silicon Mask 
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